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(57)Abstract: 

PROBLEM TO BE SOLVED: To stably generate spontaneous 
ignition near the top dead center in an internal combustion 
engine using compression spontaneous ignition combustion of 
a combustible mixture. 

SOLUTION: At least in an initial stage of a compression stroke, 
the air and combusted gas in the cylinder constitute a state 
having a concentration distribution, and a strong turbulence is 
generated in the cylinder inside near the compression top dead & 
center so that the agitation of the gas is accelerated to reduce 
the concentration distribution between the air and combusted 
gas in the cylinder. A squish part, which has an effect of the 
gas jetting in a part of a small interval toward the part of a 
wide interval in a compression stroke where the interval 
between a piston and the cylinder head is uneven in the top 
dead center, and the air flowing in a part of the wide interval 
into the part of the narrow interval in the expansion stroke, is 
arranged for generating the strong turbulence. The area of the 
squish part is set to not less than 25% and not more than 75% 
of the cylinder bore area and the interval of the squish in the 
top dead center is set to 3 mm or less. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. . 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The internal combustion engine which is the compression ignition type or the jump-spark- 
ignition type internal combustion engine characterized by to generate autohesion fire combustion of a 
combustible gas mixture in all or a part of combustion processes of 1 cycle, and is characterized by to 
consider as the configuration which turbulence produces into the gas in this cylinder near the 
compression top dead center in this cylinder while having the field where the concentration of a burnt 
gas is very high in this cylinder in the anaphase of a compression stroke. 

[Claim 2] The internal combustion engine according to claim 1 with which the fuel supplied to this 
cylinder considered as the configuration which exists in a part of field where the concentration of this 
burnt gas is very high while having at least the field where the concentration of a burnt gas is very high 
in the cylinder in the early stages of a compression stroke. 

[Claim 3] An internal combustion engine given in 1 of claims 1 or 2 considered as the configuration by 
which mixing of this air and this burnt gas is controlled when filled up with this air, a fuel, and a burnt 
gas in this cylinder while providing the fuel supply system in the path through which the air supplied to 
a cylinder passes. 

[Claim 4] An internal combustion engine given in 1 of claims 1 or 2 which considered as the 
configuration by which mixing of this air and this burnt gas is controlled when filled up with air and a 
burnt gas in this cylinder, and were considered as the configuration with which said fuel spray is not 
mixed by this a part of burnt gas at least at the fuel-supply time while providing the fuel injection valve 
which supplies the fuel spray directly in a cylinder. 

[Claim 5] An internal combustion engine given in one 1 of claims 1-4 which make [ the volume ratio in 
the compression stroke of the air newly supplied in the burnt gas and the cylinder / this burnt gas ] 
the ratio of 7 a minimum for this air to 3, and carry out the volume rate of this burnt gas to said more 
than ratio. 

[Claim 6] An internal combustion engine given in one 1 of claims 1-5 which constituted the squish 
section so that a clearance might become small in a top dead center at a part of combustion chamber 
as compared with other parts. 

[Claim 7] The internal combustion engine according to claim 6 which sets the clearance in the top dead 
center of said squish section to 3mm or less while making area of said squish section into 75% or less 
of cylinder bore area 25% or more. 



[Translation done.] 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_eije?u=http%3A%2F%2Fwww4.ipdl.ncipi.g... 2006/10/05 



JP,2001 -303956, A [DETAILED DESCRIPTION] 1/7 is 

* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. *### shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the internal combustion engine using autohesion fire 

combustion of the combustible gas mixture by compression. 

[0002] 

[Description of the Prior Art] Researches and developments of the internal combustion engine which 
uses autohesion fire combustion of a combustible gas mixture for the purpose of improvement in the 
heat efficiency of internal combustion engine or reduction of a harmful excretory substance are 
furthered. For example, while acquiring high thermal efficiency, it is known for the compression 
autohesion fire type internal combustion engine which adopts the compression autohesion fire 
combustion system of a lean mixture that the discharge concentration of nitrogen oxides can be 
controlled to several ppm or less. Moreover, the technique of raising degree of dispersion of a fuel by 
bringing forward a Diesel engine's fuel injection timing conventionally, and realizing autohesion fire 
combustion in a large field is also proposed, and it is reported that discharge of a smoke can also be 
reduced in addition to the same effectiveness as the above. 

[0003] However, in order that generating of the autohesion fire may be dependent on the rise 
hysteresis of the reactivity of gaseous mixture, the pressure accompanying piston compression, and 
temperature, in order to maintain a suitable ignition stage in the range of a large engine rotational 
frequency or a demand load, a certain external control was required of the internal combustion engine 
using these autohesion fire combustion, for example, control or the fuel of the compression 
temperature accord to a compression ratio adjustable system for the purpose of maintain a suitable 
ignition stage in the range of a large engine rotational frequency or a demand load — the gaseous 
mixture by mix the control or the burnt gas of autohesion fire delay by accommodation of description - 
- accommodation of temperature and a dilution ratio etc. be propose and, as for a theory top, any 
technique can adjust an ignition stage. Here, a burnt gas means the gas which burned in the former 
cycle, and points out residual gas and the exhaust gas by which recycling was carried out. 
[0004] However, any aforementioned technique essentially has the same problem. That is, it is that 
initiation of combustion is uncontrollable just before combustion like the conventional jump-spark- 
ignition type internal combustion engine or a Diesel engine. Control must end any aforementioned 
technique from the time of compression being started fundamentally, i.e., the jump-spark-ignition stage 
in the conventional jump-spark-ignition type internal combustion engine and fuel injection timing in a 
Diesel engine, at an early stage extremely. Therefore, it is one of the problems to which precise high 
control of precision is needed in implementation, and any aforementioned technique makes 
implementation difficult. 

[0005] Moreover, in said compression autohesion fire type internal combustion engine, the chemical 
reaction of the fuel molecule in a combustible gas mixture and an oxygen molecule is accelerated with 
the temperature rise by compression, and it results in autohesion fire combustion because chain 
reaction advances very quickly. Therefore, in order to generate autohesion fire in the process in which 
temperature falls, it must be raised so that the activity of the chain reaction formed in the reaction 
process before a temperature fall is started does not result in autohesion fire according to the 
depressor effect of the chain reaction accompanying a temperature fall and it may not be reduced. 
[0006] However, it is not easy to form such conditions in stability certainly, and in said compression 
autohesion fire type internal combustion engine, even if it is going to realize initiation of the autohesion 
fire which can be set like an expansion line, it has the problem that control is not easy that it is easy 
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to carry out a flame failure. The technique of mixing [ technique ] with the air to which the burnt gas 
was supplied newly, and generating autohesion fire combustion is indicated by JP.1 1-236833A This 
invention is providing a means changing the closing motion stage of an induction-exhaust valve to 4 
stroke cycle type engine, adjusts the temperature of gaseous mixture, and the effectiveness of dilution, 
and attains suitable combustion. 

[0007] However, this technique is the configuration which combined accommodation of control of the 
compression temperature by the aforementioned compression ratio adjustable system, whenever [ by 
aforementioned residual gas or the aforementioned exhaust gas by which recycling was carried out / 
mixed atmospheric temperature 1 and a dilution ratio, and does not solve the problem about the 
above-mentioned essential autohesion fire control. 

[0008] moreover, as the technique of inducing autohesion fire combustion by making the gas of a front 
cycle remain in 2 stroke cycle type internal combustion engine AT AC (S.Ohnishi et al. — ) "Active 
Thermo-Atomosphere Combustion (ATAC)- A New Combsution Process for Internal Combustion 
Engines" and SAE Paper 790501, . (1979) and AR combustion () [ Y.] Ishibashi et al. and "A Low 
Pressure Pneumatic Direct Injection Two-Stroke Engine by Activated Radical Combustion Concept" 
and the technique represented by SAE paper 980757 and . (1998) already exist. However, by changing 
the stage which a scavenging-air hole closes, by changing adjusting the rate of the residual gas in a 
cylinder, and an effective compression ratio, autohesion fire is controlled and the problem about the 
above-mentioned essential autohesion fire control is not solved in these conventional techniques. 
[0009] Moreover, although there is an indication already looked at by JP,54-55208,A etc., for example 
as invention similar to these These invention aims at improving unstable combustion in low and the 
inside load region in jump-spark-ignition-type 2 stroke cycle type internal combustion engine, in 
addition to the purpose essentially differing from this invention, hot residual gas and low temperature 
are new — it is explained as the thing using the autohesion fire by the radical generated in the contact 
surface with gaseous mixture, and does not have the thought which mixes positively the radical which 
residual gas itself has in a combustible gas mixture. That is, in that implementation of the intentional 
action for generating autohesion fire is mostly completed at the compression initiation time, the 
essential problem which said conventional technique has is not solved at all. 
[0010] 

[Problem(s) to be Solved by the Invention] In the internal combustion engine which uses compression 
autohesion fire combustion of a combustible gas mixture in all or a part of combustion processes of 1 
cycle, it is not easy for stability to generate autohesion fire, and it is easy to generate a preignition and 
a flame failure near the top dead center. The technical problem which this invention tends to solve is 
to offer the configuration which carries out easy [ of making stability generate autohesion fire near the 
top dead center ] to the internal combustion engine using compression autohesion fire combustion of 
said combustible gas mixture. 

[001 1] Drawing is used for below and the need for making stability generate autohesion fire near the 
top dead center is explained. Dra w ing 1 shows the example which asked for the effect a combustion 
initiation crank angle affects thermal efficiency by numerical calculation. The combustion initiation 
crank angle from which thermal efficiency serves as max approaches a top dead center, so that a 
combustion period is short, and in the conditions of one combustion period which can be mostly said to 
be instantaneous combustion, in order that the thing like a stage later than a top dead center, i.e., an 
expansion line, for which combustion is extremely started in the first stage may acquire high thermal 
efficiency, it can understand an important thing. Moreover, the conditions that a combustion period is 
shorter can understand that high thermal efficiency is acquired. That is, he starts combustion to the 
internal combustion engine aiming at a well head near the top dead center, and he can understand that 
it is important to complete this for a short time. 

[0012] On the other hand, drawing 1 also shows extent of change of the thermal efficiency over 
fluctuation of a combustion initiation crank angle. According to this, it turns out that the effect to 
which change of thermal efficiency is small and a combustion initiation crank angle gives the conditions 
(for example, one combustion period crank angle) on the contrary that a combustion period is shorter 
to change of thermal efficiency is large even if a combustion initiation crank angle changes in the 
conditions (for example, 50 combustion period crank angle) that a combustion period is longer. That is, 
when realizing combustion completed in a short time aiming at a well head as an internal combustion 
engine's combustion, you can understand that it becomes important to prevent decline in the thermal 
efficiency by the preignition. This shows the importance of realizing generating of the stable autohesion 
fire near the top dead center in the internal combustion engine which used compression autohesion fire 
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combustion of said combustible gas mixture, for example. 

[0013] Drawjng 2 shows the example which asked for the relation between a combustion period and an 
air-fuel ratio (A/F) in the combustion initiation crank angle from which thermal efficiency serves as 
max by numerical calculation. The combustion initiation crank angle from which thermal efficiency 
serves as max becomes near the top dead center, so that a combustion period is shortened, as shown 
by drawing 1 . If a combustion period is assumed to realize rapid combustion efficient as less than a 
20-degree crank angle, the combustion initiation crank angle from which thermal efficiency serves as 
max serves as a stage later than a crank angle before [ a top dead center ] 5 times, and, as for the 
range, it turns out that it is hardly influenced of A/F. 

[0014] That is, from these analysis results, in combustion of the internal combustion engine aiming at a 
well head, it is not concerned with A/F but it can be concluded that it is required to generate the 
combustion completed for a short time near the top dead center. 

[0015] Next, the result of the autohesion fire property observed in the internal combustion engine 
using compression autohesion fire combustion of said combustible gas mixture is shown. The practical 
technique of controlling an autohesion fire stage in the internal combustion engine which generally used 
compression autohesion fire combustion of a combustible gas mixture is not established. Here, the 
result that changed the amount of air supplies (amount of supply of the new air into a cylinder) and the 
rate of a burnt gas, and the condition of having set supply fuel quantity constant considered change of 
an ignition stage is shown. 

[0016] Drawing 3 shows the typical property acquired from the engine experiment. According to 
drawing 3 , an ignition stage becomes late in monotone by increasing the amount of air supplies, and it 
is possible that this is based on rarefaction of A/F by the burnt-gas reduction in a cylinder, and the fall 
of whenever [ mixed atmospheric temperature ]. If the amount of air supplies is furthermore increased, 
it will result in a flame failure. That is, in the internal combustion engine using compression autohesion 
fire combustion of said combustible gas mixture, this property shows that an ignition stage is easy to 
be influenced to change of the amount of air supplies, and also shows that it is easy to cause the flame 
failure of a suddenly [ generating / especially / after a top dead center / autohesion fire ]. 
[0017] Therefore, it can be said that it is difficult to realize to stability combustion initiation after the 
top dead center which has effectiveness in control of the combustion noise (sound similar to a tap 
tone or knocking) accompanying reduction and rapid combustion of nitrogen oxides. 
[0018] 

[Means for Solving the Problem] It is the compression ignition type or the jump-spark-ignition type 
internal combustion engine characterized by the thing [ generate autohesion fire combustion of a 
combustible gas mixture in all or a part of combustion processes of 1 cycle ] according to claim 1 like, 
and this invention is the internal combustion engine which considered as the configuration which 
turbulence produces into the gas in this cylinder near the compression top dead center in this cylinder 
while it has the field where the concentration of a burnt gas is very high in this cylinder in the 
anaphase of a compression stroke. 

[0019] Invention according to claim 2 is the internal combustion engine according to claim 1 which 
considered as the configuration in which the fuel supplied to this cylinder exists in a part of field where 
the concentration of this burnt gas is very high while having at least the field where the concentration 
of a burnt gas is very high in a cylinder in the early stages of a compression stroke. 
[0020] In case it is filled up with this air, a fuel, and a burnt gas in this cylinder, invention according to 
claim 3 is an internal combustion engine given in 1 of claims 1 or 2 considered as the configuration by 
which mixing of this air and this burnt gas is controlled, while possessing a fuel supply system in the 
path through which the air supplied to a cylinder passes. 

[0021] Invention according to claim 4 is an internal combustion engine given in 1 of claims 1 or 2 which 
considered as the configuration by which mixing of this air and this burnt gas is controlled when filled 
up with air and a burnt gas in this cylinder, and were considered as the configuration with which said 
fuel spray is not mixed by this a part of burnt gas at least at the fuel-supply time while possessing the 
fuel injection valve which supplies the fuel spray directly in a cylinder. 

[0022] Invention according to claim 5 is an internal combustion engine given in one 1 of claims 1-4 
which make [ the volume ratio in the compression stroke of the air newly supplied in the burnt gas and 
the cylinder / this burnt gas ] the ratio of 7 a minimum for this air to 3, and carry out the volume rate 
of this burnt gas to said more than ratio. 

[0023] Invention according to claim 6 is an internal combustion engine given in one 1 of claims 1-5 
which constituted the squish section so that a clearance might become small in a top dead center at a 
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part of combustion chamber as compared with other parts. That is, this invention is a configuration 
which has arranged the squish section which has the effectiveness that the gap of the piston in a top 
dead center and the cylinder head is uneven, and the gas of the small part of a gap blows off towards 
the large part of a gap in a compression stroke, set like an expansion line, and the gas of the large part 
of a gap flows toward a part with a narrow gap since the strong aforementioned turbulence is produced. 

[0024] Invention according to claim 7 is an internal combustion engine according to claim 6 which sets 
the clearance in the top dead center of said squish section to 3mm or less while making area of said 
squish section 75% or less of cylinder bore area 25% or more. 

[0025] If it explains in full detail, this invention will promote gaseous stirring by both producing the 
turbulence strong in this cylinder for which the condition that the air and the burnt gas in a cylinder 
have distribution of concentration in the early stages of a compression stroke at least is constituted 
near the compression top dead center to a compression ignition type or a jump-spark-ignition type 
internal combustion engine, and will be realized by reducing the air in this cylinder, and concentration 
distribution of a burnt gas. 

[0026] 2 stroke cycle type internal combustion engine is typically shown for the condition in the 
cylinder which this invention means to drawing 4 in an example. It is quickly mixed near the top dead 
center, and, thereby, the gas divided into new mind and a burnt gas in the compression stroke 
produces autohesion fire combustion. After passing like combustion and an expansion line, in a gas 
exchange process, a part of burnt gas is exhausted and the air supply of the new mind are carried out 
instead. In addition, as for distribution of two clear fields as shown in drawing 4 , in an actual engine, it 
is natural that it is not necessary not being attained and to be necessarily the distribution divided up 
and down. 

[0027] 4 stroke cycle type internal combustion engine is typically shown for the condition in the 
cylinder which this invention means to drawing 5 in an example. It is quickly mixed near the top dead 
center, and, thereby, the gas divided into new mind and a burnt gas in the compression stroke 
produces autohesion fire combustion. After passing like combustion and an expansion line, the short 
period of time which exhausts a part of burnt gas is exhausted, and where an induction-exhaust valve 
is closed after that, useless compression and useless expansion are performed. After the pressure in a 
cylinder fully declines, an inlet valve is opened wide, and new mind is supplied in a cylinder. In addition, 
as for distribution of two clear fields as shown in drawing 5 , in an actual engine, it is natural that it is 
not necessary not being attained and to be necessarily the distribution divided up and down. 
[0028] Moreover, by adjusting the open stage of an induction-exhaust valve, it is possible to inhale 
again the burnt gas which set like the exhaust air line and was discharged to the inhalation-of^air path 
or the flueway like an inhalation-of-air line, and if stratified inhalation of air is performed, the condition 
in the cylinder which this invention means can consist of 4 stroke cycle type internal combustion 
engines. However, in this case, since the temperature of a burnt gas falls, cautions are needed for the 
facilitatory effect of the autohesion fire by the burnt gas which this invention means falling. 
[0029] 

[Function and Effect of the Invention] Artificers noted being promoted by adding a radical (activity 
chemical species) in addition to autohesion fire combustion being strongly influenced with the reactivity 
of gaseous mixture, and temperature. A radical is a molecule which promotes the chain of a chemical 
reaction, and is generated in large quantities also in the oxidation reaction process in which it results in 
autohesion fire. Usually, in the process in which a combustible gas mixture results in autohesion fire in 
an elevated-temperature ambient atmosphere, a radical is generated as a product of the initiation 
reaction represented by the direct reaction of a fuel molecule and an oxygen molecule etc., various 
molecules which contain a radical at this radical reacting with a fuel molecule and an oxygen molecule 
further are generated, a reaction advances quickly [ ******** ] a t last, and it results to autohesion 
fire. 

[0030] For example, when considering saturated hydrocarbon as a fuel molecule, in initiation reaction, 
the hydrogen atom in this fuel molecule is drawn out by the oxygen molecule, and the alkyl radical and 
H02 radical which lacked one hydrogen atom from the fuel molecule are generated. Then, many kinds, 
such as OH and H, of radicals are generated with advance of a reaction, and these repeat a reaction 
with a fuel molecule, an alkyl radical, etc., discover the autohesion fire combustion accompanied by 
generation of heat with rapid ** at last, and change to a burnt gas with the very high concentration of 
C02 or H20. 

[0031] As mentioned above, a radical can be said to be the chemical species which have the 
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effectiveness of advancing an autohesion fire process promptly, and a radical is generated inside a 
combustible gas mixture in compression autohesion fire combustion by the temperature rise by 
compression. On the other hand, this invention realizes stable autohesion fire near the top dead center 
by supplying the hot gas which was [ / near the top dead center ] rich in the radical from the exterior 
at this combustible gas mixture. 

[0032] In this invention, a burnt gas is used as a gas containing the radical supplied to a combustible 
gas mixture. Although burnt gases are generally the main gases which carried out exothermic reaction 
completion, since temperature is high, a reaction does not stop, the reaction of generation and 
disappearance is always repeated, and the radical is participating in these reactions. That is, many 
radicals will be contained in the burnt gas. However, if temperature falls, the chemical reaction in a 
burnt gas will also become slow, and will also reduce radical concentration. That is, in case a burnt gas 
is used as a source of supply of a radical, it becomes important to keep the temperature high. 
[0033] It is realizable to make existing sense gas exist in a cylinder by Prior arts, such as increase of 
the residual gas which used for example, the adjustable valve timing device, and supply of the EGR gas 
by recycling (EGR) of exhaust gas. However, since it becomes the presentation with the almost uniform 
gas in a cylinder in addition to radical concentration decreasing extremely by cooling with air if fully 
mixed with the air newly supplied by the early stage of a compression stroke when making a burnt gas 
exist in a cylinder with these techniques, the turbulence near the top dead center does not make 
semantics for supply of a radical. 

[0034] Then, at least in the early stages of a compression stroke, it becomes important that a burnt 
gas and air exist with distribution within a cylinder. That is, the concentration of air becomes important 
[ that the field (it abbreviates to an overair field henceforth) where temperature is high comparatively 
low, and the concentration of a burnt gas make the field (it abbreviates to an air deficiency field 
henceforth) where temperature is high comparatively high exist ]. The condition that an overair field 
and an air deficiency field mean is shown in drawing 6 . 

[0035] Since temperature is higher than said overair field and the concentration of the burnt gas in 
which the temperature of the temperature rise process accompanying the piston compression in a 
compression stroke contains many radicals in addition to a high thing is high, said air deficiency field 
can be unevenly distributed in a cylinder as a gas lump which was rich in the elevated temperature and 
the radical. 

[0036] On the other hand, while said overair field has the low temperature of the temperature rise 
process accompanying the piston compression in a compression stroke since temperature is lower 
than said air deficiency field, and burnt-gas concentration is low, since temperature is also low, there 
are few radicals in early stages of a compression stroke. 

[0037] Next, the relation of the fuel molecule and radical which were supplied in the cylinder is 
considered. The fuel molecule mixed by said overair field is compressed without being influenced 
[ most ] of the radical which originates in a burnt gas for the aforementioned reason. On the other 
hand, in order that the fuel molecule mixed by the aforementioned air deficiency field may reduce the 
temperature of the field where the fuel molecule was mixed by latent heat of vaporization and may 
decrease the radical of this field, an oxygen molecule and a radical will constitute the field to which 
temperature also fell deficiently. 

[0038] That is, a fuel molecule's existence part serves as the conditions with few radicals that 
temperature is also comparatively low, immediately after supplying a fuel in a cylinder at least. 
Therefore, the requirements which this invention needs about the existence region of a fuel molecule 
are to prevent that a fuel molecule distributes to said whole air deficiency field, the radical of this 
whole air deficiency field decreases to it, and temperature falls to it in the early stages of a 
compression stroke at least That is, not only air but the concentration of a fuel molecule is to form a 
low air deficiency field (for it to abbreviate to an overburnt-gas field henceforth). The condition that an 
overburnt-gas field means is shown in drawing 6 . 

[0039] As mentioned above, since air and the fuel molecule are scarce, the condition that it was rich in 
high temperature and a high radical in the compression stroke is formed in said overburnt— gas field. On 
the other hand, in the overair field and air deficiency field (it abbreviates to a fuel-supply field 
henceforth) containing a fuel molecule, oxidation reaction of a fuel molecule advances in connection 
with the temperature rise in a compression stroke. However, even if oxidation reaction of this fuel- 
supply field passes a top dead center in the conditions which are not enough, i.e., the conditions that a 
compression ratio is inadequate, relatively, autohesion fire combustion cannot be generated. They are 
the conditions which result in a flame failure in the conventional technique. In addition, the condition 
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that a fuel-supply field means is shown in drawing 6 . 

[0040] So, in this invention, turbulence is generated so that said overburnt-gas field may be quickly 
mixed with other fields in a cylinder near the top dead center. By this turbulence, by the gas which was 
rich in the radical at the elevated temperature being mixed by the fuel-supply field, it is accelerated 
and the chemical reaction of some [ at least ] fuel molecules generates autohesion fire combustion. 
The autohesion fire combustion of other combustible gas mixtures this temperature rise of whose was 
in the condition in front of autohesion fire which causes a temperature rise by raising the pressure in a 
cylinder occurs promptly, and this autohesion fire combustion generated within the cylinder heightens 
the pressure in a cylinder further. Also in the conditions which result in a flame failure in the 
conventional technique, the burnout of the short period of time where thermal efficiency is high is 
realized by this the autohesion fire combustion of a chain of. 

[0041] With the squish section which this invention charges, the effectiveness of generating the 
turbulence near [ above-mentioned ] the top dead center is done so. That is, in a compression stroke 
anaphase, rapid contraction of a gap spouts the gas near [ this ] the squish section to the large field of 
a gap. Moreover, in the first stage like an expansion line, the inflow of a rapid gas occurs from other 
fields by rapid expansion of a gap. That is, this squish section is mixing with a combustible gas mixture 
the hot gas which carried out disturbance of the gas in a cylinder before and behind the top dead 
center, and was rich in the above-mentioned radical, and has generating of autohesion fire combustion 
near the top dead center, and the effectiveness of realizing prompt completion. 
[0042] Drawing 7 shows typically an example when the condition in the cylinder which this invention 
means, i.e., the condition that the air and the burnt gas in a cylinder have distribution of concentration 
in the early stages of a compression stroke at least, is realized in an actual engine. Drawing 7 assumes 
the configuration to which a combustible gas mixture is supplied from an inhalation-of-air path. 
[0043] Drawing 8 shows typically another example of the condition in the cylinder which this invention 
means. The injection valve which injects a fuel directly in a cylinder is arranged in the cylinder upper 
part and the gestalt in which the fuel spray exists near the boundary of new mind and a burnt gas is 
shown in it. 
[0044] 

[Embodiment of the Invention] Drawing 9 and drawing 10 show the example realized as an overhead 
location valve type 2 stroke cycle type internal combustion engine having the fuel injection valve which 
supplies a direct fuel for this invention in an air-supply supercharger and a cylinder, if drawing 9 and 
drawing 10 are referred to — 1 — in a feed valve and 9, an air-supply port and 10 show an exhaust 
valve, and, as for an engine body and 2, 1 1 shows [ the attaching position of a cylinder block and the 
electronics control type fuel injection valve to which in 3 a piston and 5 inject a combustion chamber in 
a cylinder and, as for 6, the cylinder head and 4 inject a direct fuel, and 8 ] an exhaust air port, 
respectively. The air-supply port 9 is connected with a surge tank 13 through the corresponding air- 
supply branch pipe 12, and a surge tank 13 is connected to an air cleaner 17 through a supply duct 14, 
the air-supply supercharger 15, and a supply duct 16. The air^supply supercharger 15 is driven by the 
electric motor 18. 

[0045] On the other hand, the exhaust air port 1 1 is connected with a jet pipe 20 through an exhaust 
manifold 19. In the field facing the cylinder head 3 of a piston 4, the squish section fabricated so that 
the opening of a piston 4 and the cylinder head 3 might be set to 1.5mm in a top dead center is formed 
near the exhaust valve 10. When the area of this squish section also includes an exhaust valve part, it 
is constituted so that it may be equivalent to about 50% of boa area. 

[0046] An electronic control unit 50 consists of a digital computer, and ROM (read-only memory)52, 
RAM (random access memory)53, CPU (microprocessor)54, the input port 55, and the output port 56 
which were mutually connected by the bidirectional bus 51 are provided. The output voltage of the 
demand load sensor 61 which generates the output voltage proportional to the amount of treading in of 
an accelerator pedal is inputted into input port 55 through corresponding A/D converter 57. 
Furthermore, whenever 10 degrees rotates, the crank angle sensor 62 which generates an output pulse 
is connected to input port 55 for a crankshaft. The output gestalt of a crank angle sensor just 
computes or expresses an engine's rotational frequency, TDC of each gas column, and fuel injection 
timing. 

[0047] On the other hand, an output port 56 is connected to the electronics control type fuel injection 
valve installed in the attaching position 6 of the electric motor 18 which drives the air-supply 
supercharger 15 through the corresponding drive circuit 58, and an electronics control type fuel 
injection valve. 
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[0048] Another example is shown in drawing 1 1 . The same sign shows the same component as the 
example shown in drawing 10 in this example. In the example of drawing 1 1 , the method which mixes a 
fuel to air supply and is supplied in a cylinder is adopted. Therefore, a fuel injection valve 7 is arranged 
in the air-supply port 9 which is an air-supply path. 

[0049] Drawing 12 shows change of the heat rate over the crank angle observed in the engine 
experiment. In drawing 1 2 , supply fuel quantity is fixed and the amount of air supplies is changed. 
Therefore, A/F will become thin if the amount of air supplies increases. Autohesion fire after a top 
dead center is realized also to change of an air-fuel ratio by the strong disturbance generated near the 
top dead center at stability. 

[0050] The effectiveness which the effectiveness of the strong disturbance near the top dead center 
by the squish exerts on stable generating of autohesion fire is shown in drawing 13 . Drawing 13 
measures with an axis of abscissa the amount of relative air supplies (ratio of the amount of air 
supplies to the amount of air supplies which lights in a top dead center (TDC)) in an engine experiment 
about the autohesion fire generating stage at the time of fixing supply fuel quantity and changing the 
amount of air supplies. He can understand that a result when B of drawing 13 does not have the 
enough effectiveness of the strong disturbance near the top dead center by the squish is shown, and 
increase of the amount of air supplies causes a flame failure easily. The effectiveness of the strong 
disturbance near the top dead center by the squish shows up enough, and A of drawing 13 shows the 
result of some conditions, and it is hard to generate a flame failure also to increase of the amount of 
air supplies, and it shows that autohesion fire combustion which this invention charges is realized. 
[0051] It is shown in the range of the large amount of air supplies from change of an ignition stage until 
it results in a flame failure especially being small that efficient autohesion fire combustion is realized, 
and it can be expected that the allowances over control cannot carry out the flame failure of the 
transitional large service condition easily. In addition, as for the effectiveness which this invention 
means, it is natural for deformation various in the range from which 4 stroke cycle type internal 
combustion engine can also realize, and it does not deviate in the technical thought of this invention to 
be possible. 



[Translation done.] 
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